Preparation and in vivo efficacy study of pancreatin microparticles as an enzyme replacement therapy for pancreatitis.
Deficiency manifestations because of pancreatic insufficiency are treated by oral administration of pancreatic enzymes. As pancreatic enzymes get denatured in hostile acidic conditions of stomach, this investigation was aimed at formulating multiparticulates of pancreatic enzymes coated with enteric polymers such as eudragit L100, cellulose acetate phthalate, and hydroxyl propyl methyl cellulose phthalate, which will circumvent gastric inactivation in addition to providing optimal mixing with chyme. Pancreatin microspheres were prepared by emulsification phase separation by nonsolvent addition and solvent evaporation techniques. This process was optimized for core : coat ratio (1:0.5), stirrer speed (350-400 rpm), dispersant concentration, and amount of nonsolvent added to precipitate microspheres. Optimized formulations were assessed for % enzyme content, acid resistance, flow properties, particle size, particle morphology (by standard electron microscopy), compatibility of drug and polymer in formulation (by differential scanning calorimetry), in vitro release kinetics, and in vivo efficacy study in pancreatitis-induced animal model. Capsules containing enteric-coated pancreatin microspheres offered adequate protection to enzymes and prevented their denaturation in acidic environment. Developed multiparticulate dosage forms promoted effective mixing, instant and complete in vitro release compared with marketed tablets.